MAJOR DISASTER TYPES

10.0021,

S- To measure the stress-strain parameters of these areas, and
relate them to the extraction and injection of geothermal
fluids is of major concern in the exploitation of geothermal
fields.

To conduct research on vertical and horizontal displacements
and land-surface changes caused by geothermal extractions,
fluid injections, induced subsurface pressure gradients, and
formation temperature changes, to differentiate displace-
ments and changes caused by geothermal development from
those related to tectonic and near-surface effects; to analyze
and interpret pertinent liydrologic, geodetic, geophysical, and
geologic data as a background for this investigation, and at-
tempt to relate geothermal changes to the regional geology;
to obtain stress- strain parameters of the geothermal system.

In cooperation with other agencies, establish a network of
bench marks around centers of geothermal extraction and in-
jection. These to be accurately surveyed periodically to mea-
sure horizontal and vertical movement. Determine stress-
strain parameters of the geothermal system, and relate these
to fluid and heat withdrawals. Relate surface movements to
microearthquake and geophysical data, and attempt to define
the mechanics of the subsurface geothermal system.
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10.0018, LAND-SUBSIDENCE STUDIES IN CALIFORNIA -
TO STUDY THE EXTENT, MAGNITUDE R

J.F. POLAND, U.S. Dcpt. of the Interior, Geological Survey,
Sacramento, California 95814

In numerous areas of severe ground-water overdraft, effective
overburden stresses are increased as much as 50 percent,
causing significant compaction of the aquifer system and con-
sequent subsidence of the land surface. These changes create
economic and engineering problems in the operation of the
ground-water basins and in construction and maintenance of
water-transport structures - especially major canals. Stress in-
creases in an artesian system result from either a reduction in
artesian head or a rise in the overlying water table.

To study extent, magnitude, rates, and causes of land sub-
sidence in California, to furnish criteria for estimating the
amount of subsidence that would occur under assumed
hydrologic change, to determine whether subsidence is rever-
sible in part and to suggest ways for stopping or ameliorating
subsidence.

Detailed study of areas of active subsidence in California, relat-
ing measured subsidence and compaction or expansion of the
aquifer system to the pertinent hydrologic and geologic
parameters. Compaction and water-level recorders or gages
are maintained at about 30 sites. Subsidence and rate maps
prepared for periods between available leveling data, Labora-
tory testing of core samples to obtain hydrologic and en-
gineering properties of aquifer systems. This is a companion
project to mechanics of aquifer systems research project PC-
57-075-F.

Based on the 1970 releveling in the southern San Joaquin Val-
ley by the NOS (formerly C&GS), we prepared subsidence
maps that indicated maximum subsidence of 3.0 feet, 1962-
70, in the Tulare-Wasco area, and of 2.2 feet, 1965-70, in
the Arvin-Maricopa area. We computerized the processing
and plotting of compaction and water-level (stress-change)
data, began reconnaissance subsidence investigations of the
Sacramento Valley and the Oxnard-Ventura area, and
completed an appraisal of potential subsidence under as-
sumed major head decline in the Raymond Basin, Los An-
geles County.

We will maintain compaction and water-level recorders in the
San Joaquin Valley; coordinate plans for releveling of the

Los Banos- Kettleman City urea by the NOS, and prepare
preliminary subsidence maps from the unadjusted data; and
continue subsidence studies in the Sacramento Valley, the
Oxnard-Ventura area, and the San Jacinto Valley.
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10.0019,   LAND   SUBSIDENCE    STUDIES   IN   THE   SAN
JOAQUIN VALLEY - CALIFORNIA

J.F. POLAND, U.S. Dept. of the Interior, Geological Survey,
Sacramento, California 95814

Objectives of this project are to study the extent, magnitude,
rate, and causes of Innd subsidence in the San Joaquin Val-
ley, Calif,, to furnish criteria for estimating the amount of
subsidence that would occur under assumed hydrologic
change, lo determine whether subsidence is reversible in
part, and to suggest ways for stopping or ameliorating sub-
sidence.
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10.0020,   DENVER     URBAN      CORRIDOR     STUDIES     -
COLORADO

W.R. HANSEN, U.S. Dept. of the Interior, Geological Survey,
Denver, Colorado 80225

Project intends to derive maximum possible geotechnical infor-
mation from existing available data, supplemented by areal,
engineering geologic, hydrogeologic, geochemical, and
geophysical studies. Geotechnical maps will he prepared at
scales ranging from 1:125,000 to 1:24,OQO. Project covers
virtually all the rapidly urbanizing area at the foot of the
Front Range, and the rural areas between, from Fort Collins
on the north to Colorado Springs on the soiith-a distance of
about 120 miles, in a belt 40 miles wide extending from the
foothills east across the Colorado piedmont. This is one of
the fastest growing regions in the Nation. It contains a broad
spectrum of gcotechnical problems, such as swelling and sub-
siding foundation soils related lo clayey and loessial sub-
strates, declining artesian water pressures, shallow and rising
water tables, increasing urban runoff, surface- and ground-
water pollution, unstable slopes (landslides), declining gravel
resources, urban sprawl across varied geologic terranes, solid
waste disposal problems, and general environmental degrada-
tion. Project hopes to point up ways to help alleviate most of
these problems through wise land-use planning and imple-
mentation.
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10.0021,   ENGINEERING   GEOLOGY   RECONNAISSANCE
STUDIES OF COASTAL COMMUNITIES, ALASKA

R.W. LEMKE, U,S. Dcpt, of the Interior, Geological Survey,
Denver. Colorado 80225

States to which project pertains: Alaska.

Reconnaissance engineering geology studies, directed prin-
cipally toward assessing potential earthquake and other
geologic hazards, have been completed in the following
Alaska coastal towns; Skagway, Haines, Sitka, Ketchikan,
Metlakatla, Petersburg, Wrangell, Yakutat, Hoonah, Nome,
Bethel, Dillingham, Naknek-King Salmon, Unalaklcet, Kot-
zebue, and Barrow. It is concluded that most parts of these
towns are built on more stable geologic materials than those
beneath towns heavily damaged by the 1964 Alaska
earthquake. Nevertheless, in the event of a large earthquake,
some communities are susceptible to damage because of am-
plified shaking in poorly consolidated deposits, slides of rock
and snow, ground fissuring, flowing sediments caused by
liquefaction, and subsidence due to soil compaction. In addi-
tion, harbor areas and other low-lying parts of some towns

6-185roded igneous rocks associated with
